Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.074; data-to-parameter ratio = 19.0.
In the title compound, [Cu(ClO 4 ) 2 (C 12 H 8 N 2 )(H 2 O) 2 ], the Cu II atom is coordinated in a square-planar fashion by the two N atoms of a chelating 1,10-phenanthroline ligand and by two water molecules trans to the N atoms. The coordination sphere of the metal atom is augmented by O atoms of two weakly bonded perchlorate anions, thus yielding a strongly distorted CuN 2 O 4 octahedral environment. The crystal packing is stabilized by O-HÁ Á ÁO hydrogen bonds between the water molecules and the perchlorate anions. In addition, the organic molecules are associated bystacking interactions between symmetry-equivalent antiparallel non-nitrogen aromatic rings, with interplanar distances of 3.543 (2) Å .
Related literature
For common applications of metal-organic coordination compounds, see: Kubo (1976) ; Kobel & Hanack (1986) ; Pierpont & Jung (1994) ; Huskins & Robson (1990) . For a related structure, see: Kaabi et al. (2010) . Forinteractions, see: Janiak (2000) .
Experimental
Crystal data [Cu(ClO 4 ) 2 (C 12 Table 1 Selected bond lengths (Å ). Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: SHELXTL.
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Comment
In recent years, there has been an active and concerted attention in developing metal-organic coordination materials owing to their potentially useful magnetic, electric, photochemical and catalytic properties (Kubo, 1976; Kobel & Hanack, 1986; Pierpont & Jung, 1994; Huskins & Robson, 1990) . Here, the title compound, [Cu(H 2 O) 2 (C 12 H 8 N 2 )](ClO 4 ) 2 , is presented, which has been obtained in continuation of our studies of new coordination compounds (Kaabi, et al., 2010) .
In the atomic arrangement of the title material, the Cu ion is surrounded by one 1,10-phenanthroline ligand, two ClO 4 anions and two water molecules. The Cu II atom is coordinated in a square-planar fashion by two nitrogen atoms of a chelating o-phenanthroline ligand and two water molecules trans to the nitrogen atoms with Cu-N1 and Cu-N2 distances of 1.9953 (12) and 1.9764 (12) Å, and Cu-O1 and Cu-O2 distances of 1.9784 (10) and 1.9600 (11) Å, respectively. The coordination sphere around the metal is augmented by oxygen atoms of two weakly bound perchlorate anions, thus yielding a strongly distorted octahedral environment for the copper(II) ion (Fig. 1) . The two Cu-O distances to the perchlorate anions, 2.3805 (11) and 2.5508 (11) Å, are much longer than the Cu-O(water) distances (Table 1) , and especially the longer of these two distances should be regarded as a very weak interaction rather than an actual metal-oxygen bond.
The complexes are interconnected by a set of O-H···O hydrogen bonds between the water molecules and the perchlorate anions (Table 2) (7) to 111.67 (10)° for the first anion and from 108.62 (7) to 110.48 (11)° for the second anion.
Intermolecular π-π stacking interactions between neighboring non-nitrogen aromatic rings of 1,10-phenanthroline are also observed, with a face-to-face distance of 3.543 (2) Å ( Fig. 3) , less than 3.8 Å, the maximum value regarded as relevant for π-π interactions (Janiak, 2000) .
Experimental
An aqueous solution of Cu(ClO 4 ) 2 (1 mmol, 0.263 g) was added dropwise to a solution of 1,10-phenanthroline (1 mmol, 0.180 g) in ethanol. The resultant mixture was evaporated at room temperature. Crystals of the title compound, which remained stable under normal conditions of temperature and humidity, were isolated after several days and subjected to X-ray diffraction analysis (yield 63%). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0167 (7) −0.0045 (5) 0.0004 (5) −0.0117 (6) C9 0.0149 (6) 0.0225 (7) 0.0233 (7) 0.0009 (5) −0.0013 (5) −0.0117 (6) supplementary materials sup-5 C10 0.0138 (6) 0.0165 (6) 0.0212 (7) 0.0015 (5) −0.0031 (5) −0.0058 (5) C11 0.0207 (7) 0.0208 (7) 0.0153 (6) −0.0085 (5) −0.0058 (5) 0.0020 (5) C12 0.0201 (7) 0.0265 (7) 0.0126 (6) −0.0097 (6) −0.0029 (5) −0.0025 (5) (15) 166 (2) O1-H1B···O7 ii 0.80 (2) 1.95 (2) 2.7486 (16) 175 (2) O2-H2A···O5 0.83 (2) 1.95 (2) 2.7566 (16) 164 (2) O2-H2B···O8 0.80 (2) 2.20 (2) 2.8339 (18) 136 (2) O2-H2B···O8 iii 0.80 (2) 2.29 (2) 2.8802 (17) 
